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Résumé

In the automotive sector, most cast aluminum alloy parts are produced by HPDC (High
Pressure Die Casting). These alloys have an excellent density/mechanical strength ratio and
are used for secondary melting. Additionally, HPDC is an advantageous process due to its
rapid cooling rate. However, this process leads to the presence of casting defects such as
porosity with a heterogeneous distribution, which is very often the cause of fractures.
Our aim is to propose an approach for predicting fatigue behavior by considering the pop-
ulation of HPDC defects. To achieve this objective, a probabilistic Monte-Carlo approach
has been chosen.
Our approach was applied on two aluminum alloys of the AlSi9Cu3(Fe) type manufactured
with two cooling rates on raw cylindrical HPDC specimens. Some of the samples had been
subjected to partial T5 heat treatment and machined to remove the casting skin. This study
aims at generating representative numerical materials from the X-ray tomography analyses.
Despite the variability of the casting process, the cooling rate seems to be the parameter
that clearly influences the population of defects. To take account of pore defects such as
spongy networks, an image processing procedure was proposed. The Shiozawa model was
used to model the behavior of internal and surface defects. The proposed approach offers
an accurate prediction of the fatigue strength distribution based on the defect population
associated with the cooling rate. Additionally, the competition between critical internal and
surface defects, as observed experimentally, is taken into account, despite the challenges in
representation inherent in HPDC casting.
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